In language, a small number of meaningless building blocks can be combined into an unlimited set of meaningful utterances. This is known as combinatorial structure. One hypothesis for the initial emergence of combinatorial structure in language is that recombining elements of signals solves the problem of overcrowding in a signal space. Another hypothesis is that iconicity may impede the emergence of combinatorial structure. However, how these two hypotheses relate to each other is not often discussed. In this paper, we explore how signal space dimensionality relates to both overcrowding in the signal space and iconicity. We use an artificial signalling experiment to test whether a signal space and a meaning space having similar topologies will generate an iconic system and whether, when the topologies differ, the emergence of combinatorially structured signals is facilitated. In our experiments, signals are created from participants' hand movements, which are measured using an infrared sensor. We found that participants take advantage of iconic signal-meaning mappings where possible. Further, we use trajectory predictability, measures of variance, and Hidden Markov Models to measure the use of structure within the signals produced and found that when topologies do not match, then there is more evidence of combinatorial structure. The results from these experiments are interpreted in the context of the differences between the emergence of combinatorial structure in different linguistic modalities (speech and sign).
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Introduction
Language is structured on at least two levels (Hockett, 1960) . On one level, a small number of meaningless building blocks (phonemes, or parts of syllables for instance) are combined into an unlimited set of utterances (words and morphemes). This is known as combinatorial structure. On the other level, meaningful building blocks (words and morphemes) are combined into larger meaningful utterances (phrases and sentences). This is known as compositional structure. In this paper, we focus on combinatorial structure. This paper investigates the emergence of structure on the combinatorial level. Specifically, we are interested in how the topology of a signalling space affects the emergence of combinatorial structure. We hypothesise that combinatorial structure will be facilitated when a meaning space has more dimensions (ways meanings can be differentiated) than the signal space has dimensions (ways signals can be differentiated). We are also interested in the emergence of iconicity. Iconicity is the property of language that allows meanings to be predicted from their signals. We posit that iconicity can also be facilitated by the topology of a signalling space, but when a meaning space and a signal space have similar numbers of dimensions, rather than differing ones. Taken together, these hypotheses will have different predictions for systems with different topologies. We posit that it is dimensionality that is at the root of why different signal structures may be facilitated by different linguistic modalities in the real world (speech and sign).
Previously, linguists have hypothesised that combinatorial structure is present in all human languages, spoken and signed (Hockett, 1960) . Further, evidence suggests that at least in the hominid lineage, the ability to use combinatorial structure is a uniquely human trait (Scott-Phillips & Blythe, 2013) . It therefore needs to be explained why human language has combinatorial structure. Hockett (1960) proposed that combinatorial structure emerges when the number of meanings, and therefore signals, grows, while the signal space stays the same. If all signals are unique (i.e. they do not overlap in the signal space), this means that the signal space becomes more and more crowded and that signals become more easily confused. 
